. Pasca 2 bulan terapi kombinasi Bisoprolol dan ACE-inhibitor, terjadi penurunan rerata kadar NT-proBNP yang signifikan antara pre dan post yaitu dari 4191,43 ± 4367,277 pg/ml menjadi 2786,79 ± 2485,199 pg/ml (p=0,025). Dari total 14 pasien, sebanyak 9 pasien menunjukkan penurunan kadar 4%). Selanjutnya, sebanyak 3 pasien menunjukkan penurunan kadar 6%; 1,8%; dan 12,38%). Sedangkan 2 pasien menunjukkan peningkatan kadar 4% dan 40,4% (7 males, 7 females). The result showed that NT-proBNP 2 months post combination therapy with Bisoprolol and ACE-inhibitor is significantly decreased than baseline with mean baseline of NTproBNP level is 4191.43 ± 4367.277 pg/ml to 2786NTproBNP level is 4191.43 ± 4367.277 pg/ml to .79 ± 2485. From a total 14 patients, 9 patients had ) and 3 patients had 6.6%, and 12.4%). There were 2 patients with 
INTRODUCTION
Heart failure is a clinical syndrome that occurs in patients who, because of an inherited or acquired abnormality of cardiac structure and or function, develop a constellation of clinical symptoms (dyspnea and fatigue) and signs (edema and rales) that lead to frequent hospitalizations, a poor quality of life, and a shortened life expectancy (Brunton 2011 , Longo et al 2012 . Along with decreased capacity of the heart, the various compensatory mechanisms are activated, such as adrenergic nervous system, the renin-angiotensin system, and cytokines. The neuro-hormonal activation effect vasoconstriction and fluid retention which can lead to increased ventricular wall stress. Overexpression of these various systems can lead to secondary end organ damage to the ventricles. Then, a number of counterregulatory system of neurohormonal would be activated to offset these negative effects. The natriuretic peptides, including atrial natriuretic peptide (ANP) and brain-type natriuretic peptide (BNP), are one of the most important counterregulatory neurohormonal systems that become activated in HF (Bonow et al 2012) .
B-type natriuretic peptide (BNP) can be measured in serum and plasma as a biologically active portion BNP and as an amino terminal portion NT-proBNP. Ventricular wall stretch is the major determinant of increased BNP concentrations in heart failure patients. BNP has a very high negative predictive value for the identification of persons with left ventricular systolic dysfunction and heart failure. Higher concentrations of BNP are associated with increased cardiovascular and all cause mortality, independently of age, New York Heart Association (NYHA) class, and ejection fraction. The prognostic power of BNP is well established in heart failure patients; serial determination of BNP can improve prognostic information in compensated and decompensated heart failure patients (Bettencourt 2005) . Effective therapy in patients with heart failure, such as the administration of ACE inhibitors and ?-blockers, can reduce levels of NT -proBNP plasma (Olsson et al 2007) .
The aim of this study was to analyze NT-proBNP level changes as a biomarker in heart failure after combination therapy with Bisoprolol and ACE-inhibitor in outpatient setting at Cardiology Department Dr. Soetomo Teaching Hospital.
MATERIALS AND METHODS
A prospective observational study was conducted in outpatient setting at Cardiology Department Dr. Soetomo Teaching Hospital during August-November 2015. Patient selection based on inclusion and exclusion criteria. Inclusion criteria (1) patient diagnose with heart failure NYHA II and III aged 21-75 years old; (2) Have never been or have received combination therapy and ACE -inhibitors Bisoprolol maximum of 3 months earlier; (3) patient or family agreed follow study. Patient with potassium serum >5 mg/dL, eGFR <50 ml/min/ 1.73m 2 , and BMI >30 kg/m 2 were excluded. Ethical clearance of this study was held at Dr. Soetomo Teaching Hospital.
Blood samples were collected from all patient at pre and 2 months post combination therapy with Bisoprolol and ACE-inhibitor to analyze NT-proBNP level. The blood collected for NT-proBNP measurement was centrifuged and kept at 5oC until the time of of the measurement. NT-proBNP measurement was performed by IMMU-LITE® device. Descriptive analyses were performed to determine characteristics of patients and profile of therapy. The diference between NT-proBNP level pre and post was measured by paired t-test. A probability value of 0.05 regarded as significant.
RESULTS
During the study period showed 17 patients who met the inclusion criteria, but 3 patients had to drop out because the patient does not return when the data retrieval posttest and sample through lysis, so that the number of patients being used as a sample in this study were 14 patients. Baseline characteristic of patients are shown in Table 1 . The mean age of patients is 50.3 years (range 32-73 years) and included 7 females and 7 males. The type of patient diagnosis consists of coronary heart disease and old myocard infarct (35.7%), hypertension heart failure (28.6%), and valvular heart disease (35.7%). Atrial fibrilation was present in 4 patients. Percentage changes in NT-proBNP levels pre and post combination therapy Bisoprolol and ACE-inhibitor are shown in Table 2 . The mean percentage changes of NTproBNP level is 22.5%. From a total 14 patients, 9 patients had NT-proBNP decreases >20% (20.1%-56.4%) and 3 patients had NT-proBNP decreases <20%
(1.8%, 6.6%, and 12.4%). There were 2 patients with NT-proBNP increases >40% (43.4% and 40.4%). There was a statistically significant diference between NT-proBNP pre and post with mean baseline of NTproBNP level is 4191.43 ± 4367.277 pg/ml to 2786.79 ± 2485.199 pg/ml (p=0.025). The mean level of NTproBNP pre and post are shown in Table 3 and Figure 1 . From a total 14 patients, there were 12 patients who showed decreased levels of NT-proBNP post combination therapy. A total of 4 patients (33.33%) showed decreased levels of NT-proBNP >25%, while 8 patients (66.67%) showed a decrease in NT -proBNP levels <25%. From a total 4 patients showed decreased levels of NT -proBNP >25%, 3 patients (75%) received combination therapy Furosemide and Spironolactone, whereas 1 patient (25%) received Spironolactone therapy alone. 
DISCUSSION
All patients in this study get a combination of Bisoprolol and ACE-inhibitors. The types of combination therapy Bisoprolol and ACE-inhibitors are used by patients divided into three kinds of combinations: a combination of Bisoprolol + Ramipril, Lisinopril + Bisoprolol, and Bisoprolol + Captopril. The combination of the most widely used is Bisoprolol + Ramipril (72%) with a dose of 2.5 mg Bisoprolol and 2.5 mg Ramipril. In addition to combination therapy Bisoprolol and ACE-inhibitors, patients also received other therapies to treat the symptoms of heart failure. Furosemide and Spironolactone is another therapy that is most widely used by patients with their respective percentage of 85.7% for spironolactone and 78.6% for furosemide.
Provision of effective therapy in patients with heart failure, such as combination therapy Bisoprolol and ACE-inhibitors, can support a decrease in NT-proBNP plasma levels (Olsson et al 2007) . Barriers sympathetic activity by -blockers and barriers RAAS by ACE inhibitors, causing the decreases ventricular wall stress, lead to reduced levels of NT-proBNP (Jackson et al 2000 , Newby et al 2010 . The efficacy of -blockers for heart failure therapy has been evaluated in several randomized controlled clinical trial in heart failure patients with different etiologies and impaired systolic function. Results from these studies showed that -blocker (Metoprolol succinate, Bisoprolol and Carvedilol) may improve ventricular ejection fraction and symptoms of heart failure, and reduce mortality and the incidence of hospital admission (Barrese & Taglialatela 2013) . The provision of long-term -blockers can lower NT-proBNP levels and improve the function of the left ventricle, although the levels are slightly increased at the beginning of therapy. Titration dose of -blockers after a comprehensive therapy, resulted in a further decline in the levels of BNP, in which it describes the process of reverse remodeling in the ventricle of the heart (Wang et al 2005 , Porapakkham et al 2010 . -blockers could be given to patients who still show symptoms and EF are kept low, in addition to the provision of ACE-inhibitors and diuretics. The combination of -blockers and ACEinhibitors complement each other and both should be given immediately after a patient is diagnosed HF-REF.
ACE-inhibitors have an effect on LV remodeling whereas -blockers provide significant improvement in EF (McMurray et al 2012).
ACE-inhibitor class that is most widely used by the patient in this study is Ramipril. As recommended ACC/AHA, Ramipril dosage given to patients with heart failure is 1.25 -2.5 mg given once daily. Doing so may improve patient adherence in outpatient setting therapy thus becomes more optimal therapeutic outcome. When compared with Captopril, the recommended dose is 6.25 mg given three times a day, which can lead to non-adherence of patients due to forget in taking medicine. Such as Ramipril, Lisinopril is also frequently used by patients for consideration of patient compliance. The recommended dose is 2.5 -5 mg given once daily. NT-proBNP levels can be used as an estimation of prognosis in chronic heart failure. High levels of NT-proBNP and BNP are associated with increased mortality and incidence of hospital admission due to heart failure (Miller et al 2009) . In this study, measurement of NT-proBNP levels pre and post combination therapy aims to analyze the changing levels of NT-proBNP for patients undergoing outpatient therapy. Based on these results, the mean percentage decrease was 22.5%. A total of 9 patients showed a percentage decrease in the levels of NT-proBNP post combination therapy Bisoprolol and ACE-inhibitors in the range of 20.1%-56.4%. According to Miller et al, NT-proBNP levels decrease by 20%-80% of baseline in outpatient setting can reduce the risk of death, transplantation, and the incidence of hospital admission. In addition based on the decrease of percentage against the baseline, NT-proBNP levels decrease to below the cutpoint <1000 pg/ml (mean baseline of 5000 pg/mg) can also decrease the risk of mortality, and the incidence of hospitalization (Miller et al 2009) . A total of 3 patients experienced decreased levels of NT-proBNP post <20%, but a decrease in NT-proBNP levels are still below the cutpoint (610 pg/ml and 496 pg/ml), whereas 1 patient decreased levels of NT-proBNP post was slightly above the cutpoint (1266 pg/ml).
From all patients (14 patients), there were 4 patients with decreased levels of NT-proBNP to below the cutpoint. According to Amir et al, outpatients with high levels of NT-proBNP (> 2000 pg/ml) had a risk 6 times higher the incidence of mortality and worsening of heart disease, including a decrease in ejection fraction, increased incidence of atrial fibrillation and renal function impairment as well as a shortening of the 6 minute walk test distance. Patients with elevated levels of NTproBNP in mild -range (> 500 pg/ml) had a high risk, almost 10 %, the incidence of mortality during treatment (Amir et al 2008) . Based on the results of paired t-test, showed that combination therapy with Bisoprolol and ACE-inhibitors significantly decrease the levels of NT-proBNP as a marker of cardiac stress (p=0.025). From 14 samples, the average show decreased levels of NT-proBNP post combination therapy, unless the sample number 3 and number 11. In both samples, levels of NT-proBNP post have increased in the amount of 43.4% for the sample number 3 and 40.4 % for the sample number 11. In the sample number 3, increased levels of NT-proBNP possibly due to interference with the patient's renal function. Patients eGFR value based on the calculation method MDRD was 54.22 ml/min/1.73m2 (<60 ml/min/1.73m2).
Patients with impaired renal function are likely to have atrial pressure, systemic pressure, and ventricular mass were higher where it can trigger increased levels of natriuretic peptide physiological or rising levels can also be caused by a decrease in renal filtration, decreased clearance by NPR-C and endopeptidase, or a decrease in renal response to the BNP. BNP levels begin to increase in the threshold GFR of 60 ml/min/1.73m2. Increased natriuretic peptide in patients with impaired renal function describes the occurrence of LV hypertrophy. Clearance of NT-proBNP were not mediated by the receptor NPR-C or neutral endopeptidase, will be more sensitive than BNP to decrease renal filtration and clearance. Thus, the interpretation of NT-proBNP levels would be more difficult in patients with GFR <60 ml/min/1.73m2 (Daniels and Maisel 2007) . Sample number 11 is a new patient with a diagnosis of RHD + MR + DCFC II. On condition of mitral regurgitation, natriuretic peptide levels increased with increasing severity of mitral regurgitation (Daniels and Maisel 2007) . In another study also mentioned that patients with RVD, NT-proBNP levels increased with severity of MS and severity of MR. The secretion of NP in patients with MR and/or MS is correlation with an increased LA wall stress compared to LV. The increase in NT-proBNP is a response to increased pressure or strain LA due to hemodynamic conditions in the MS. Severe MR may also increase the secretion of NTproBNP due to volume overload in LA (Davutoglu et al 2005) .
The biological variation can influence the changes in the synthesis of NP, along with changes in cardiac filling pressure, pulmonary pressure, hemodynamics and change in the clearance of NT-proBNP. When the biological variation was higher, the biological variation of 25% of the NT-proBNP is expected. Thus, an increase or a decrease of 25 % in NT-proBNP provides significant physiological changes (Januzzi 2012) . There were 12 patients who showed decreased levels of NTproBNP post combination therapy. A total 4 patients (33.33 %) showed decreased levels of NT-proBNP >25 %, while 8 patients (66.67 %) showed a decrease in NTproBNP levels <25%. From a total 4 patients showed decreased levels of NT-proBNP >25%, 3 patients (75%) received combination therapy Furosemide and Spironolactone, whereas 1 patient (25%) received Spironolactone therapy alone. The use of drugs in heart failure therapy can modify the concentration of NP. Diuretics and vasodilators may decrease the concentration of NP quickly along with a decrease in intracardiac filling pressures. Spironolactone which is aldosteron antagonist can trigger a decrease in the concentration of NP (Bettencourt 2005 , Troughton & Richards 2008 .
Our study has several limitations that may affect the study results. Limitations of this study include a short follow up time and a limited number of samples. The presence of confounding variables such as therapy used by patients (Spironolactone and Furosemide) can also affect the results of this study. Considering the benefits of NT-proBNP as an objective supporting data to assess the effectiveness of therapy in patients with heart failure, it can be suggested a further research with longer follow up time, a larger sample size and more controlled for confounding variables.
CONCLUSION
Our study showed a significant decreases in NTproBNP level after 2 months combination therapy with Bisoprolol and ACE-inhibitor in patient with heart failure.
